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ABSTRACT The main purpose of this article is a selection protocol serialization data to develop software communication module 
SCADA - systems. For this purpose, considered serialization protocols that have become popular to date. These protocols are XML, 
JSON, Protobuf, packaging type and a binary representation of data in rows. In the present article is to compare them, prompting 
the main advantages and disadvantages.  
Particularly simple and very popular way - is to present all data in rows.The advantage of this approach is that the data are those 
that can be read by a man, and the implementation is simple and requires no special knowledge. The main disadvantage of this 
approach is that the structures represent a string suitable only for very simple data sets. Also have to write a lot of code to encode 
and decode, and speed of execution is poor. Another popular method - a record of data in XML. The data in this case are clearer 
than in the case of simple ASCII strings, and flexibility are on top. But as is the case with the previous method, read and write data in 
XML-format imposes great limitations on performance.Today's data serialization protocol is protocol as JSON. This is an easy way 
to store and transfer of structured data, based on the text. With a simple syntax becomes possible to easily store as simple numbers 
and strings and arrays, objects, using nothing but a text. JSON compact compared to XML, clear and easy for people to read the 
computer. It can easily be converted into software format. 
The disadvantage of the above described protocol is that all facilities provided are for low-level tools. Also of great importance is the 
size of the original package, integrity and security of data when dealing with protocols listed above can not be guaranteed because 
the data transmission based only on text transformations. All these shortcomings methods designed to eliminate Protobuf by Google.  
Keywords: protocol, XML, JSON, Protobuf, serialization. 
 
ȼɜɟɞɟɧɧɹ 
 
Ʉɨɦɭɧɿɤɚɰɿɣɧɿ ɦɨɞɭɥɿ ɫɭɱɚɫɧɨʀ 6&$'$-
ɫɢɫɬɟɦɢ ɜɢɤɨɧɭɸɬɶ ɛɚɝɚɬɨ ɪɨɛɨɬɢ ɩɨɜ¶ɹɡɚɧɨʀ ɡ
ɨɛɦɿɧɨɦɿɧɮɨɪɦɚɰɿʀɦɿɠɤɨɧɬɪɨɥɟɪɚɦɢɩɪɨɦɢɫɥɨɜɨʀ
ɦɟɪɟɠɿ ɬɚ ɫɚɦɨɸ ɫɢɫɬɟɦɨɸ Ɂɚɡɜɢɱɚɣ ɰɿ  ɞɚɧɿ
ɧɟɨɛɯɿɞɧɨ ɡɛɟɪɿɝɚɬɢ ɜ ɫɚɦɿɣ ɫɢɫɬɟɦɿ ɚ ɬɚɤɨɠ ɬɪɟɛɚ
ɡɚɛɟɡɩɟɱɢɬɢ ɟɮɟɤɬɢɜɧɢɣ ɧɚɞɿɣɧɢɣ ɬɚ ɲɜɢɞɤɢɣ
ɨɛɦɿɧ ɧɢɦɢ ɦɿɠ ɿɧɲɢɦɢ ɟɥɟɦɟɧɬɚɦɢ 6&$'$-
ɫɢɫɬɟɦɢ  ɑɚɫɬɨ ɜ ɫɚɦɿɣ ɩɪɨɝɪɚɦɿ ɦɢ ɩɪɚɰɸɽɦɨ ɡ
ɰɢɦɢɞɚɧɢɦɢɡɨɜɫɿɦɜ ɿɧɲɨɦɭɜɢɝɥɹɞɿ ɿɞɨɜɨɞɢɬɶɫɹ
ɩɢɫɚɬɢ ɛɚɝɚɬɨ ɤɨɞɭ ɳɨɛ ɡɛɟɪɟɝɬɢɜɿɞɧɨɜɢɬɢ ɫɬɚɧ
ɨɛ
ɽɤɬɿɜ ɞɿɸɱɨʀ ɫɢɫɬɟɦɢ Ⱦɥɹ ɫɟɪɿɚɥɿɡɚɰɿʀ ɞɚɧɢɯ
ɨɛɦɿɧɭɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹɞɟɤɿɥɶɤɚɩɪɨɬɨɤɨɥɿɜ 
ɋɟɪɿɚɥɿɡɚɰɿɹ - ɰɟ ɩɪɨɰɟɫ ɩɟɪɟɜɟɞɟɧɧɹ ɛɭɞɶ-
ɹɤɨʀ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɜ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɛɿɬɿɜ
Ɂɜɨɪɨɬɧɶɨɸ ɞɨ ɨɩɟɪɚɰɿʀ ɫɟɪɿɚɥɿɡɚɰɿʀ ɽ ɨɩɟɪɚɰɿɹ
ɞɟɫɟɪɿɚɥɿɡɚɰɿʀ ɫɬɪɭɤɬɭɪɢɡɚɰɿʀ - ɜɿɞɧɨɜɥɟɧɧɹ
ɩɨɱɚɬɤɨɜɨɝɨ ɫɬɚɧɭ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɡ ɛɿɬɨɜɨʀ
ɩɨɫɥɿɞɨɜɧɨɫɬɿ ɐɹ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɦɨɠɟ ɛɭɬɢ ɹɤ
ɛɿɧɚɪɧɢɦ ɩɪɟɞɫɬɚɜɥɟɧɧɹɦ ɰɢɯ ɞɚɧɢɯ ɬɚɤ ɿ
ɬɟɤɫɬɨɜɢɦ ɍ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɫɟɪɿɚɥɿɡɚɰɿɹ
ɩɨɬɪɿɛɧɚ ɞɥɹ ɩɟɪɟɫɢɥɚɧɧɹ ɛɭɞɶ-ɹɤɢɯ ɩɨɜɿɞɨɦɥɟɧɶ
ɩɨɦɟɪɟɠɿ 
 
Ɇɟɬɚɪɨɛɨɬɢ 
 
Ɉɫɧɨɜɧɚ ɦɟɬɚ - ɰɟ ɜɢɛɿɪ ɩɪɨɬɨɤɨɥɭ
ɫɟɪɿɚɥɿɡɚɰɿʀ ɞɚɧɢɯ ɞɥɹ ɪɨɡɪɨɛɤɢ ɩɪɨɝɪɚɦɧɨɝɨ
ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɨɦɭɧɿɤɚɰɿɣɧɨɝɨ ɦɨɞɭɥɹ 6&$'$ ± 
ɫɢɫɬɟɦ ɳɨ ɞɨɡɜɨɥɢɬɶ ɡɞɿɣɫɧɸɜɚɬɢ ɲɜɢɞɤɢɣ
ɧɚɞɿɣɧɢɣɬɚɩɚɪɚɥɟɥɶɧɢɣɨɛɦɿɧɞɚɧɢɦɢ 
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ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨɦɚɬɟɪɿɚɥɭ 
 
Ʉɨɥɢ ɩɟɪɟɞ ɩɪɨɝɪɚɦɿɫɬɨɦ ɩɨɫɬɚɽ ɡɚɜɞɚɧɧɹ
ɫɟɪɿɚɥɿɡɚɰɿʀ ɞɚɧɢɯ ɧɚɩɪɢɤɥɚɞ ɞɥɹ ʀɯ ɩɨɞɚɥɶɲɨʀ
ɩɟɪɟɞɚɱɿɩɨɦɟɪɟɠɿɭɧɶɨɝɨɽɤɿɥɶɤɚɲɥɹɯɿɜ 
ɇɚɣɩɪɨɫɬɿɲɢɣ ɿ ɞɨɫɢɬɶ ɩɨɩɭɥɹɪɧɢɣ ɫɩɨɫɿɛ - 
ɰɟ ɩɪɟɞɫɬɚɜɢɬɢ ɜɫɿ ɞɚɧɿ ɭ ɜɢɝɥɹɞɿ ɪɹɞɤɿɜ ɍ ɰɶɨɦɭ
ɜɢɩɚɞɤɭ ɧɚ ɜɢɯɨɞɿ ɦɢ ɨɬɪɢɦɚɽɦɨ ɩɨɬɿɤ $6&,,-
ɫɢɦɜɨɥɿɜ ɹɤɢɣ ɩɨɬɿɦ ɛɭɞɟ ɩɟɪɟɞɚɧɨ ɩɨɦɟɪɟɠɿ ɚɛɨ
ɡɚɩɢɫɚɧɨɭɮɚɣɥ 
ɉɟɪɟɜɚɝɨɸ ɰɶɨɝɨ ɩɿɞɯɨɞɭ ɽ ɬɟ ɳɨ ɞɚɧɿ
ɡɚɥɢɲɚɸɬɶɫɹ ɬɚɤɢɦɢ ɳɨ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɨɱɢɬɚɧɿ
ɥɸɞɢɧɨɸ ɚ ɫɚɦɚ ɪɟɚɥɿɡɚɰɿɹ ɩɪɨɫɬɚ ɿ ɧɟ ɜɢɦɚɝɚɽ
ɫɩɟɰɿɚɥɶɧɢɯɡɧɚɧɶ 
Ɉɫɧɨɜɧɢɦɧɟɞɨɥɿɤɨɦɞɚɧɨɝɨɩɿɞɯɨɞɭɽɬɟɳɨ
ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɫɬɪɭɤɬɭɪ ɭ ɜɢɝɥɹɞɿ ɪɹɞɤɚ ɩɿɞɿɣɞɟ
ɬɿɥɶɤɢ ɞɥɹ ɞɭɠɟɩɪɨɫɬɢɯɧɚɛɨɪɿɜ ɞɚɧɢɯȾɨ ɬɨɝɨɠ
ɞɨɜɟɞɟɬɶɫɹ ɩɢɫɚɬɢ ɞɨɫɢɬɶ ɛɚɝɚɬɨ ɤɨɞɭ ɞɥɹ
ɤɨɞɭɜɚɧɧɹ ɿ ɞɟɤɨɞɭɜɚɧɧɹ ɚ ɲɜɢɞɤɿɫɬɶ ɣɨɝɨ
ɜɢɤɨɧɚɧɧɹɛɭɞɟɛɚɠɚɬɢɤɪɚɳɨɝɨ 
ȱɧɲɢɣ ɩɨɩɭɥɹɪɧɢɣ ɦɟɬɨɞ - ɰɟ ɡɚɩɢɫ ɞɚɧɢɯ ɜ
XML. XML-ɞɨɤɭɦɟɧɬ ɹɜɥɹɽ ɫɨɛɨɸ ɡɜɢɱɚɣɧɢɣ
ɬɟɤɫɬɨɜɢɣɮɚɣɥ ɜɹɤɨɦɭɡɚɞɨɩɨɦɨɝɨɸɫɩɟɰɿɚɥɶɧɢɯ
ɦɚɪɤɟɪɿɜ ɫɬɜɨɪɸɸɬɶɫɹ ɟɥɟɦɟɧɬɢ ɞɚɧɢɯ
ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɿ ɜɤɥɚɞɟɧɿɫɬɶ ɹɤɢɯ ɜɢɡɧɚɱɚɽ
ɫɬɪɭɤɬɭɪɭ ɞɨɤɭɦɟɧɬɚ ɿ ɣɨɝɨ ɡɦɿɫɬ Ɉɫɧɨɜɧɨɸ
ɩɟɪɟɜɚɝɨɸ;0/ ɞɨɤɭɦɟɧɬɿɜ ɽ ɬɟ ɳɨ ɩɪɢ ɜɿɞɧɨɫɧɨ
ɩɪɨɫɬɨɦɭ ɫɩɨɫɨɛɿ ɫɬɜɨɪɟɧɧɹ ɬɚ ɨɛɪɨɛɤɢ ɜɨɧɢ
ɞɨɡɜɨɥɹɸɬɶɫɬɜɨɪɸɜɚɬɢɫɬɪɭɤɬɭɪɨɜɚɧɭɿɧɮɨɪɦɚɰɿɸ 
Ɋɿɡɧɨɦɚɧɿɬɧɢɯ ɛɿɛɥɿɨɬɟɤ ɳɨ ɡɚɣɦɚɸɬɶɫɹ
ɩɚɪɫɢɧɝɨɦ ;0/-ɮɚɣɥɿɜ ɦɨɠɧɚ ɧɚɪɚɯɭɜɚɬɢ ɛɟɡɥɿɱ
ɳɨ ɫɩɪɨɳɭɽ ɩɪɨɰɟɫ ɧɚɩɢɫɚɧɧɹ ɦɟɯɚɧɿɡɦɿɜ
ɫɟɪɿɚɥɿɡɚɰɿʀ Ⱦɚɧɿ ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɩɪɟɞɫɬɚɜɥɟɧɿ
ɧɚɨɱɧɿɲɟɧɿɠɭɜɢɩɚɞɤɭɩɪɨɫɬɢɯ$6&,,ɪɹɞɤɿɜɬɚɣ
ɝɧɭɱɤɿɫɬɶ ɬɭɬ ɧɚ ɜɢɫɨɬɿ Ȼɚɝɚɬɨ ɩɨɩɭɥɹɪɧɢɯ
ɩɪɨɬɨɤɨɥɿɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɰɸ ɦɨɜɭ ɪɨɡɦɿɬɤɢ ɜ
ɹɤɨɫɬɿ ɫɜɨɽʀ ɨɫɧɨɜɢ ɬɚɤ ɹɤ ɜɨɧɚ ɪɨɡɲɢɪɸɜɚɧɚ ɿ
ɞɨɡɜɨɥɹɽ ɧɟ ɫɢɥɶɧɨ ɡɚɦɢɫɥɸɜɚɬɢɫɹ ɩɪɨ ɡɜɨɪɨɬɧɭ
ɫɭɦɿɫɧɿɫɬɶɩɪɢɨɧɨɜɥɟɧɧɿɫɬɪɭɤɬɭɪɢɞɚɧɢɯȺɥɟɹɤɿ
ɭ ɜɢɩɚɞɤɭ ɡ ɩɨɩɟɪɟɞɧɿɦ ɫɩɨɫɨɛɨɦ ɱɢɬɚɧɧɹ ɿ ɡɚɩɢɫ
ɞɚɧɢɯɜ;0/-ɮɨɪɦɚɬɧɚɤɥɚɞɚɽɜɟɥɢɤɿɨɛɦɟɠɟɧɧɹɧɚ
ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɇɚɜɿɝɚɰɿɹ ɩɨ ɞɟɪɟɜɭ ɜɢɦɚɝɚɽ
ɜɢɫɨɤɨʀ ɩɨɬɭɠɧɨɫɬɿ ɩɪɨɰɟɫɨɪɚ ɬɚ ɣ ɤɨɞ ɜɫɟ-ɬɚɤɢ
ɬɟɠɞɨɜɟɞɟɬɶɫɹɬɪɨɯɢɞɨɩɢɫɚɬɢɳɨɛɜɫɟɩɪɚɰɸɜɚɥɨ
ɬɚɤ ɹɤ ɡɚɞɭɦɚɧɨ ɓɟ ɨɞɢɧ ɦɿɧɭɫ ɹɤɢɣ ɧɟɨɛɯɿɞɧɨ
ɜɪɚɯɭɜɚɬɢ - ɰɟ ɪɨɡɦɿɪ ɨɞɟɪɠɭɜɚɧɢɯ ɞɚɧɢɯ ɉɪɢ
ɞɨɫɢɬɶ ɜɟɥɢɤɢɯ ɨɛɫɹɝɚɯ ɿɧɮɨɪɦɚɰɿʀ ɚɛɨ ɩɨɝɚɧɢɯ
ɦɟɪɟɠɟɜɢɯ ɡ
ɽɞɧɚɧɧɹɯ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ;0/ ɧɟ
ɧɚɞɬɨɞɨɰɿɥɶɧɨ 
ɋɭɱɚɫɧɢɦ ɩɪɨɬɨɤɨɥɨɦ ɫɟɪɿɚɥɿɡɚɰɿʀ ɞɚɧɢɯ ɧɚ
ɫɶɨɝɨɞɧɿ ɬɚɤɨɠ ɹɜɥɹɽɬɶɫɹ  ɩɪɨɬɨɤɨɥ  -621
JavaScript Object Notation - ɩɪɨɫɬɢɣɮɨɪɦɚɬɨɛɦɿɧɭ
ɞɚɧɢɦɢ ɡɪɭɱɧɢɣ ɞɥɹ ɱɢɬɚɧɧɹ ɿ ɧɚɩɢɫɚɧɧɹ ɹɤ
ɥɸɞɢɧɨɸ ɬɚɤ ɿ ɤɨɦɩ
ɸɬɟɪɨɦ ȼɿɧ ɡɚɫɧɨɜɚɧɢɣ ɧɚ
ɩɿɞɦɧɨɠɢɧɿ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ -DYD6FULSW
ɜɢɡɧɚɱɟɧɨʀ ɜ ɫɬɚɧɞɚɪɬɿ (&0$-262 3rd Edition - 
December 1999. JSON - ɬɟɤɫɬɨɜɢɣɮɨɪɦɚɬɩɨɜɧɿɫɬɸ
ɧɟɡɚɥɟɠɧɢɣ ɜɿɞ ɦɨɜɢ ɪɟɚɥɿɡɚɰɿʀ ɚɥɟ ɜɿɧ
ɜɢɤɨɪɢɫɬɨɜɭɽ ɭɝɨɞɢ ɡɧɚɣɨɦɿ ɩɪɨɝɪɚɦɿɫɬɚɦ &-
ɩɨɞɿɛɧɢɯ ɦɨɜ ɬɚɤɢɯ ɹɤ & &  &   -DYD
-DYD6FULSW 3HUO 3\WKRQ ɿ ɛɚɝɚɬɶɨɯ ɿɧɲɢɯ Ɂɚ
ɞɨɩɨɦɨɝɨɸ ɩɪɨɫɬɨɝɨ ɫɢɧɬɚɤɫɢɫɭ ɫɬɚɽ ɦɨɠɥɢɜɢɦ
ɥɟɝɤɨ ɡɛɟɪɿɝɚɬɢ ɹɤ ɩɪɨɫɬɿ ɱɢɫɥɚ ɿ ɪɹɞɤɢ ɬɚɤ ɿ
ɦɚɫɢɜɢ ɨɛ
ɽɤɬɢ ɜɢɤɨɪɢɫɬɨɜɭɸɱɢɩɪɢɰɶɨɦɭɧɟɳɨ
ɿɧɲɟɹɤɬɟɤɫɬɌɚɤɫɚɦɨɦɨɠɧɚɩɨɜ
ɹɡɭɜɚɬɢɨɛ
ɽɤɬɢɿ
ɦɚɫɢɜɢɳɨɞɨɡɜɨɥɹɽɫɬɜɨɪɸɜɚɬɢɫɤɥɚɞɧɿɫɬɪɭɤɬɭɪɢ
ɞɚɧɢɯ 
-621ɦɚɽɪɹɞɩɟɪɟɜɚɝ x ɤɨɦɩɚɤɬɧɿɲɢɣɧɿɠ;0/ x  ɡɪɨɡɭɦɿɥɢɣ ɞɥɹ ɥɸɞɟɣ ɿ ɥɟɝɤɨ
ɡɱɢɬɭɽɬɶɫɹɤɨɦɩ
ɸɬɟɪɨɦ x ɣɨɝɨ ɥɟɝɤɨ ɦɨɠɧɚ ɩɟɪɟɬɜɨɪɢɬɢ ɜ
ɩɪɨɝɪɚɦɧɿ ɮɨɪɦɚɬɢ ɱɢɫɥɨɜɿ
ɡɧɚɱɟɧɧɹ ɪɹɞɤɢ ɛɭɥɟɜɢɣ ɮɨɪɦɚɬ
ɦɚɫɢɜɢɿɚɫɨɰɿɚɬɢɜɧɿɦɚɫɢɜɢ x ɦɚɣɠɟ ɜɫɿ ɩɪɨɝɪɚɦɧɿ ɦɨɜɢ ɦɚɸɬɶ
ɮɭɧɤɰɿʀɳɨɞɨɡɜɨɥɹɸɬɶɡɱɢɬɭɜɚɬɢɿ
ɫɬɜɨɪɸɜɚɬɢMVRQɮɨɪɦɚɬɞɚɧɢɯ 
-621ɫɤɥɚɞɚɽɬɶɫɹɿɡɬɚɤɢɯɨɫɧɨɜɧɢɯɱɚɫɬɢɧ x Ʉɨɥɟɤɰɿɹ ɩɚɪ ɤɥɸɱɡɧɚɱɟɧɧɹ ɍ
ɪɿɡɧɢɯ ɦɨɜɚɯ ɰɹ ɤɨɧɰɟɩɰɿɹ
ɪɟɚɥɿɡɨɜɚɧɚ ɹɤ ɨɛ
ɽɤɬ ɡɚɩɢɫ
ɫɬɪɭɤɬɭɪɚ ɫɥɨɜɧɢɤ ɯɟɲ
ɿɦɟɧɨɜɚɧɢɣ ɫɩɢɫɨɤ ɚɛɨ
ɚɫɨɰɿɚɬɢɜɧɢɣɦɚɫɢɜ x ɍɩɨɪɹɞɤɨɜɚɧɢɣ ɫɩɢɫɨɤ ɡɧɚɱɟɧɶ ɍ
ɛɿɥɶɲɨɫɬɿ ɦɨɜ ɰɟ ɪɟɚɥɿɡɨɜɚɧɨ ɹɤ
ɦɚɫɢɜ ɜɟɤɬɨɪ ɫɩɢɫɨɤ ɚɛɨ
ɩɨɫɥɿɞɨɜɧɿɫɬɶ 
ɐɟ ɭɧɿɜɟɪɫɚɥɶɧɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯɆɚɣɠɟ ɜɫɿ
ɫɭɱɚɫɧɿɦɨɜɢɩɪɨɝɪɚɦɭɜɚɧɧɹɩɿɞɬɪɢɦɭɸɬɶʀɯɜɛɭɞɶ-
ɹɤɿɣɮɨɪɦɿɅɨɝɿɱɧɨɩɪɢɩɭɫɬɢɬɢɳɨɮɨɪɦɚɬɞɚɧɢɯ
ɧɟɡɚɥɟɠɧɢɣɜɿɞɦɨɜɢɩɪɨɝɪɚɦɭɜɚɧɧɹɩɨɜɢɧɟɧɛɭɬɢ
ɡɚɫɧɨɜɚɧɢɣɧɚɰɢɯɫɬɪɭɤɬɭɪɚɯ 
Ɉɫɧɨɜɧɢɦ ɧɟɞɨɥɿɤɨɦ ɜɢɳɟ ɪɨɡɝɥɹɧɭɬɢɯ
ɩɪɨɬɨɤɨɥɿɜ ɽ ɬɟ ɳɨ ɜɫɿ ɡɚɫɨɛɢ ɳɨ ɧɚɞɚɸɬɶɫɹ ɞɥɹ
ɪɨɛɨɬɢ ɧɚɩɪɢɤɥɚɞ  ɡ -621 ɱɢ ;0/ ɽ
ɧɢɡɶɤɨɪɿɜɧɟɜɢɦɢ ɿɧɫɬɪɭɦɟɧɬɚɦɢ  Ɉɤɪɿɦ ɬɨɝɨ
ɤɿɧɰɟɜɢɣ ɪɨɡɦɿɪ ɫɟɪɿɚɥɿɡɨɜɚɧɢɯ ɞɚɧɢɯ ɯɨɬɿɥɨɫɹ ɛ
ɡɦɟɧɲɢɬɢɨɫɤɿɥɶɤɢɪɨɛɨɬɚɤɨɦɭɧɿɤɚɰɿɣɧɨɝɨɦɨɞɭɥɹ
SCADA-ɫɢɫɬɟɦɢ ɩɨɜ¶ɹɡɚɧɚ ɡ  ɜɟɥɢɤɨɸ
ɿɧɮɨɪɦɚɰɿɣɧɨɸ ɡɚɜɚɧɬɚɠɟɧɿɫɬɸ ɦɟɪɟɠɿ ȼɟɥɢɤɟ
ɡɧɚɱɟɧɧɹ ɬɚɤɨɠ ɦɚɽ ɰɿɥɿɫɧɿɫɬɶ ɬɚ ɡɚɯɢɳɟɧɿɫɬɶ
ɞɚɧɢɯ ɳɨ ɩɪɢ ɪɨɛɨɬɿ ɿɡ ɜɢɳɟ ɧɚɜɟɞɟɧɢɦɢ
ɩɪɨɬɨɤɨɥɚɦɢ ɧɟ ɦɨɠɟ ɛɭɬɢ ɝɚɪɚɧɬɨɜɚɧɚ ɨɫɤɿɥɶɤɢ
ɩɟɪɟɞɚɱɚ ɞɚɧɢɯ ɨɫɧɨɜɚɧɚ ɥɢɲɟ ɧɚ ɬɟɤɫɬɨɜɢɯ
ɩɟɪɟɬɜɨɪɟɧɧɹɯ 
Ɉɫɬɚɧɧɿɣ ɦɟɬɨɞ ɹɤɢɣ ɧɚɛɭɜ ɲɢɪɨɤɨɝɨ
ɩɨɲɢɪɟɧɧɹ - ɰɟ ɭɩɚɤɨɜɤɚ ɜ ɛɿɧɚɪɧɢɣ ɜɢɝɥɹɞ ȼ
ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɦɢ ɩɪɚɤɬɢɱɧɨ ɩɨɜɧɿɫɬɸ ɜɬɪɚɱɚɽɦɨ
ɱɢɬɚɛɟɥɶɧɿɫɬɶɫɟɪɿɚɥɿɡɨɜɚɧɢɯɞɚɧɢɯɚɥɟɡɚɬɟɡɧɚɱɧɨ
ɜɢɝɪɚɽɦɨ ɜ ɲɜɢɞɤɨɫɬɿ ʀɯ ɩɚɪɫɢɧɝɚ ɿ ɜɢɯɿɞɧɨɦɭ
ɨɛɫɹɡɿȼɫɟɰɟɡɜɢɱɚɣɧɨɞɨɛɪɟɚɥɟɜɪɚɡɿɛɚɣɬɨɜɨɝɨ
ɩɨɞɚɧɧɹɿɧɮɨɪɦɚɰɿʀɦɢɨɬɪɢɦɭɽɦɨɛɚɝɚɬɨɩɪɨɛɥɟɦɡ
ɫɭɦɿɫɧɿɫɬɸ ɩɪɢ ɡɦɿɧɿ ɫɬɪɭɤɬɭɪ ɞɚɧɢɯ ɜ ɩɪɨɝɪɚɦɿ ɚ
ɬɚɤɨɠɜɢɬɪɚɱɚɽɦɨɛɚɝɚɬɨɡɭɫɢɥɶɧɚɩɿɞɬɪɢɦɤɭɤɨɞɭ
ɭɩɚɤɨɜɤɢɿɪɨɡɩɚɤɨɜɭɜɚɧɧɹɜɚɤɬɭɚɥɶɧɨɦɭɫɬɚɧɿ 
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ɐɟɣ ɧɟɞɨɥɿɤ ɬɚ ɜɫɿ ɧɟɞɨɥɿɤɢ
ɜɢɳɟɩɟɪɟɪɚɯɨɜɚɧɢɯ ɦɟɬɨɞɿɜ ɩɨɤɥɢɤɚɧɢɣ ɭɫɭɧɭɬɢ
ɩɪɨɬɨɤɨɥ3URWREXIɜɿɞ*RRJOH Protocol Buffers - ɰɟ
ɫɩɟɰɿɚɥɶɧɢɣɦɟɬɨɞɤɨɞɭɜɚɧɧɹɫɬɪɭɤɬɭɪɞɚɧɢɯɹɤɢɣ
ɞɨɡɜɨɥɹɽɲɜɢɞɤɨɿɛɟɡɩɪɨɛɥɟɦɫɟɪɿɚɥɿɡɭɜɚɬɢɜɫɟɳɨ
ɡɚɜɝɨɞɧɨ 3URWRFRO %XIIHUV ɦɚɽ ɨɮɿɰɿɣɧɭ ɩɿɞɬɪɢɦɤɭ
ɜɿɞ*RRJOH ɞɥɹɬɚɤɢɯɦɨɜɹɤ&-DYDɿ3\WKRQɐɹ
ɩɿɞɬɪɢɦɤɚɜɢɪɚɠɚɽɬɶɫɹɜɧɚɹɜɧɨɫɬɿɤɨɦɩɿɥɹɬɨɪɚɞɥɹ
ɫɩɟɰɿɚɥɶɧɨʀ ɦɨɜɢ ɳɨ ɨɩɢɫɭɽ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ
ɋɬɪɭɤɬɭɪɚ ɞɚɧɢɯ ɜɢɡɧɚɱɚɽɬɶɫɹ ɡɚɝɨɥɨɜɧɢɦɢ
ɮɚɣɥɚɦɢ SURWR Ʉɨɦɩɿɥɹɬɨɪ ɝɟɧɟɪɭɽ ɡ ɧɢɯ ɨɛ
ɽɤɬɢ
ɧɚ ɪɿɡɧɢɯ ɦɨɜɚɯ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɳɨ ɡɚɛɟɡɩɟɱɭɽ
ɜɥɚɫɬɢɜɿɫɬɶɤɪɨɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɿ 
Ɍɚɤɢɣ ɩɿɞɯɿɞ ɡ ɨɞɧɨɝɨ ɛɨɤɭ ɞɨɡɜɨɥɹɽ
ɡɚɦɿɧɢɬɢ ɛɭɞɶ-ɹɤɢɣ ɤɨɦɩɨɧɟɧɬ ɫɢɫɬɟɦɢ ɧɚ ɣɨɝɨ
ɪɟɚɥɿɡɚɰɿɸ ɧɚ ɿɧɲɿɣ ɦɨɜɿ ɚ ɡ ɿɧɲɨɝɨ ɞɨɡɜɨɥɹɽ
ɡɪɭɱɧɨɩɿɞɬɪɢɦɭɜɚɬɢ ɪɿɡɧɿ ɜɟɪɫɿʀ ɨɛ
ɽɤɬɿɜ ɞɨɞɚɜɚɬɢ
ɧɨɜɿ ɩɨɥɹ ɿ ɡɦɿɧɸɜɚɬɢ ɿɫɧɭɸɱɿ *RRJOH ɪɨɡɪɨɛɢɜ
3URWREXI ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɫɜɨʀɯ ɜɧɭɬɪɿɲɧɿɯ
ɫɥɭɠɛɚɯ ɐɟ ɛɿɧɚɪɧɢɣ ɮɨɪɦɚɬ ɤɨɞɭɜɚɧɧɹ ɹɤɢɣ
ɞɨɡɜɨɥɹɽ ɡɚɞɚɬɢ ɫɯɟɦɭ ɞɥɹ ɞɚɧɢɯ ɳɨ
ɫɟɪɿɚɥɿɡɭɸɬɶɫɹ  ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɩɟɰɿɚɥɶɧɢɯ
ɫɩɟɰɢɮɿɤɚɰɿɣ 
3URWREXI ɞɨɡɜɨɥɹɽ ɨɩɢɫɭɜɚɬɢ ɩɪɨɫɬɿ
ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɧɚ ɫɩɟɰɿɚɥɶɧɿɣ ɦɨɜɿ ɹɤɚ ɩɨɬɿɦ
ɤɨɦɩɿɥɸɽɬɶɫɹ ɜ ɤɥɚɫɢ ɳɨ ɩɪɟɞɫɬɚɜɥɹɸɬɶ ɰɿ
ɫɬɪɭɤɬɭɪɢɊɚɡɨɦ ɡ ɤɥɚɫɚɦɢɣɞɟɨɩɬɢɦɿɡɨɜɚɧɢɣɤɨɞ
ʀɯɫɟɪɿɚɥɿɡɚɰɿʀɜɤɨɦɩɚɤɬɧɢɣɮɨɪɦɚɬɩɪɟɞɫɬɚɜɥɟɧɧɹ
Ⱥ ɧɚɣɤɪɚɳɟ ɬɟ ɳɨ ɞɨɫɬɭɩ ɞɨ ɞɚɧɢɯ ɦɚɤɫɢɦɚɥɶɧɨ
ɫɩɪɨɳɟɧɨɨɫɤɿɥɶɤɢɞɥɹɞɨɫɬɭɩɭɞɨ ɤɨɠɧɨɝɨɩɨɥɹɭ
ɤɥɚɫɿ ɽ ɜɿɞɩɨɜɿɞɧɿ ɦɟɬɨɞɢ JHW ɿ VHW ɚ ɞɥɹ
ɫɟɪɿɚɥɿɡɚɰɿʀ ɨɛ
ɽɤɬɚ ɜ ɦɚɫɢɜ ɛɚɣɬɿɜ ɚɛɨ ɩɨɬɿɤ
ɜɜɟɞɟɧɧɹɜɢɜɟɞɟɧɧɹ ɩɨɬɪɿɛɧɨ ɡɪɨɛɢɬɢ ɜɫɶɨɝɨ ɨɞɢɧ
ɜɢɤɥɢɤɮɭɧɤɰɿʀ 
3URWRFRO %XIIHUV ɞɨɡɜɨɥɹɽ ɩɟɪɟɜɟɫɬɢ ɞɚɧɿ ɿ
ɨɛ
ɽɤɬɢ ɜ ɩɪɨɝɪɚɦɿ ɜ ɛɿɧɚɪɧɢɣ ɜɢɞ ɿ ɛɟɡɩɟɱɧɨ
ɩɟɪɟɫɥɚɬɢ ʀɯ ɩɨ ɦɟɪɟɠɿ ɚɛɨ ɡɛɟɪɟɝɬɢ ɭ ɮɚɣɥ ɞɥɹ
ɩɨɞɚɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ Ɉɫɧɨɜɧɨɸ ɩɟɪɟɜɚɝɨɸ
3URWRFRO %XIIHUV ɽ ɩɪɨɫɬɨɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ Ⱦɨɫɢɬɶ
ɡɪɨɛɢɬɢ ɦɟɬɚɨɩɢɫ ɨɛ
ɽɤɬɚ ɩɿɫɥɹ ɱɨɝɨ ɜɢɯɨɞɢɬɶ
ɝɨɬɨɜɢɣ ɤɨɞ ɨɛ
ɽɤɬɚ ɿ ɣɨɝɨ ɫɟɪɿɚɥɿɡɚɰɿɹ
Ʉɨɪɢɫɬɭɜɚɱɟɜɿ ɩɨɬɪɿɛɧɨ ɩɪɨɫɬɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ
ɨɬɪɢɦɚɧɢɣ ɤɨɞ ɋɬɚɧɞɚɪɬɧɿ ɡɚɫɨɛɢ 3URWRFRO %XIIHUV
ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɧɟ ɬɿɥɶɤɢ ɜɢɤɨɧɭɜɚɬɢ ɩɥɨɫɤɭ
ɩɨɫɥɿɞɨɜɧɭ ɫɟɪɿɚɥɿɡɚɰɿɸ ɚ ɣ ɫɟɪɿɚɥɿɡɚɰɿɸ ɜ ɩɨɬɿɤ
ɳɨ ɞɨɡɜɨɥɹɽ ɜɿɞɪɚɡɭ ɜɢɜɟɫɬɢ ɞɚɧɿ ɜ ɮɚɣɥ ɦɟɪɟɠɭ
ɚɛɨ ɤɭɞɢɫɶ ɳɟ ɿ ɞɨɡɜɨɥɹɽ ɩɿɞɬɪɢɦɭɜɚɬɢ ɧɨɪɦɚɥɶɧɿ
&ɩɨɬɨɤɢɬɢɩɭVWGRVWUHDPɿVWGLVWUHDP  
ɉɨɱɚɬɢ ɪɨɛɨɬɭ ɡ  ɩɪɨɬɨɤɨɥɨɦ Protobuf ɞɭɠɟ
ɩɪɨɫɬɨ ɋɩɟɪɲɭ ɫɥɿɞ ɨɩɢɫɚɬɢ ɞɚɧɿ ɜ SURWR-ɮɚɣɥɿ
Ɋɨɡɝɥɹɧɟɦɨ ɪɨɛɨɬɭ ɿɡ ɞɚɧɢɦ ɩɪɨɬɨɤɨɥɨɦ ɧɚ
ɩɪɢɤɥɚɞɿ ɩɪɨɝɪɚɦɢ ɳɨ ɩɪɚɰɸɽ ɡ ɫɩɢɫɤɨɦ ɥɸɞɟɣ ɿ
ɧɨɦɟɪɚɦɢ ʀɯ ɤɪɟɞɢɬɧɢɯ ɤɚɪɬ Ɇɨɜɨɸ SURWREXI
ɧɟɨɛɯɿɞɧɿ ɫɬɪɭɤɬɭɪɢ ɞɚɧɢɯ ɛɭɞɭɬɶ ɜɢɝɥɹɞɚɬɢ
ɩɪɢɛɥɢɡɧɨɬɚɤ 
 
package CardsApp; 
 
message CardHolder { 
    required string firstName = 1; 
    required string lastName = 2; 
    required int32 id = 3; 
 
    enum CardType { 
        VISA = 0; 
        MASTERCARD = 1; 
        AMERICANEXPRESS = 2; 
    } 
 
    message CreditCard { 
        required string cardNumber = 1; 
        optional CardType type = 2 [default = VISA]; 
    } 
 
    repeated CreditCard card = 4; 
} 
 
message CardHoldersList { 
    repeated CardHolder person = 1; 
} 
 
ɇɚ ɩɟɪɲɢɣ ɩɨɝɥɹɞ ɤɨɞ ɞɭɠɟ ɫɯɨɠɢɣ ɧɚ
ɩɪɨɝɪɚɦɭ ɧɚɩɢɫɚɧɭ ɧɚ ɋ  ȱ ɞɿɣɫɧɨ ɫɢɧɬɚɤɫɢɫ
ɞɭɠɟɫɯɨɠɢɣɇɚɩɨɱɚɬɤɭɮɚɣɥɭɡɧɚɯɨɞɢɬɶɫɹɪɹɞɨɤ
ɡɿɦ
ɹɦɩɚɤɟɬɚȼɿɧɜɢɡɧɚɱɚɽɡɨɧɭɜɢɞɢɦɨɫɬɿɞɚɧɢɯɿ
ɫɥɭɠɢɬɶ ɞɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɤɨɧɮɥɿɤɬɭ ɿɦɟɧ Ⱦɚɥɿ ɣɞɟ
ɛɥɨɤ ɡ ɩɨɜɿɞɨɦɥɟɧɧɹɦɢ ɹɤɿ ɩɨɱɢɧɚɸɬɶɫɹ ɡ
ɤɥɸɱɨɜɨɝɨ ɫɥɨɜɚ PHVVDJH ɐɿ ɤɨɧɫɬɪɭɤɰɿʀ ɽ
ɚɧɚɥɨɝɚɦɢ ɫɬɪɭɤɬɭɪ ɜ &  ɉɨɥɹ ɩɨɜɿɞɨɦɥɟɧɧɹ
ɩɿɞɬɪɢɦɭɸɬɶɬɚɤɿɬɢɩɢɞɚɧɢɯɹɤERROVWULQJLQWɿ
ɬɚɤ ɞɚɥɿ ɇɚɩɪɢɤɥɚɞ ɩɨɥɟ ILUVW1DPH ɽ ɫɬɪɨɤɨɜɨɸ
ɡɦɿɧɧɨɸ ɇɚ ɩɨɱɚɬɤɭ ɨɝɨɥɨɲɟɧɧɹ ɰɿɽʀ ɡɦɿɧɧɨʀ
ɡɧɚɯɨɞɢɬɶɫɹ ɤɥɸɱɨɜɟ ɫɥɨɜɨ UHTXLUHG Ɂ ɧɚɡɜɢ
ɧɟɜɚɠɤɨ ɡɞɨɝɚɞɚɬɢɫɹ ɳɨ ɰɟ ɩɨɥɟ ɩɨɜɢɧɧɨ ɛɭɬɢ
ɡɚɜɠɞɢɿɧɿɰɿɚɥɿɡɨɜɚɧɟȼɫɶɨɝɨɬɚɤɢɯɫɩɟɰɢɮɿɤɚɬɨɪɿɜ
ɦɨɠɟɛɭɬɢɬɪɢUHTXLUHGRSWLRQDOɿUHSHDWHG2SWLRQDO
ɝɨɜɨɪɢɬɶprotobuf-ɤɨɦɩɿɥɹɬɨɪɭɳɨɩɨɥɟɦɨɠɟɛɭɬɢ
ɧɟ ɿɧɿɰɿɚɥɿɡɨɜɚɧɟ ɚ UHSHDWHG ɩɨɜɿɞɨɦɥɹɽ ɩɪɨ
ɦɨɠɥɢɜɿɫɬɶ ɧɟɨɞɧɨɪɚɡɨɜɨɝɨ ɩɨɜɬɨɪɟɧɧɹ ɡɦɿɧɧɨʀ
ɨɩɢɫɚɧɨʀ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɶɨɝɨ ɫɩɟɰɢɮɿɤɚɬɨɪ ɜ
ɫɬɪɭɤɬɭɪɿɞɚɧɢɯɄɪɿɦɬɨɝɨɤɨɠɟɧɟɥɟɦɟɧɬɦɚɽɬɚɤ
ɡɜɚɧɿɬɟɝɢ 
ɍɩɪɢɤɥɚɞɿ ɜɢɞɧɨɳɨ ɤɪɿɦ ɩɨɜɿɞɨɦɥɟɧɶɦɢ
ɦɨɠɟɦɨ ɜɢɡɧɚɱɚɬɢ ɩɟɪɟɪɚɯɭɜɚɧɧɹ ɚ ɫɚɦɿ PHVVDJHV
ɦɨɠɭɬɶ ɛɭɬɢ ɜɤɥɚɞɟɧɿ ɨɞɧɚ ɜ ɞɪɭɝɭ ȼɫɟ ɰɟ ɨɛɿɰɹɽ
ɧɚɦ ɜɢɫɨɤɭɝɧɭɱɤɿɫɬɶɿɥɟɝɤɿɫɬɶɩɪɢ ɪɨɛɨɬɿ ɡɤɨɞɨɦ 
ɉɿɫɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɨɩɢɫɭ ɜɢɤɨɪɢɫɬɨɜɭɜɚɧɢɯ
ɧɚɦɢ ɞɚɧɢɯ ɧɚɞɚɽɦɨ ɧɚɲ ɩɪɨɬɨɮɚɣɥ ɫɩɟɰɿɚɥɶɧɨɦɭ
ɤɨɦɩɿɥɹɬɨɪɭ Ɉɫɤɿɥɶɤɢ *RRJOH ɨɮɿɰɿɣɧɨ ɩɿɞɬɪɢɦɭɽ
ɰɿɥɢɯ ɬɪɢ ɦɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɨ ɤɨɦɩɿɥɹɬɨɪɭ
ɬɪɟɛɚ ɡɧɚɬɢ ɩɿɞ ɹɤɭɦɨɜɭɦɢ ɝɟɧɟɪɭɽɦɨ ɤɨɞəɤɳɨ
ɧɚɲ ɮɚɣɥ ɧɚɡɢɜɚɽɬɶɫɹ FDUGKROGHUVSURWR ɬɨ ɞɥɹ
ɭɫɩɿɲɧɨɝɨ ɡɚɜɟɪɲɟɧɧɹ ɨɩɟɪɚɰɿʀ ɤɨɦɚɧɞɧɢɣ ɪɹɞɨɤ
ɛɭɞɟɜɢɝɥɹɞɚɬɢɩɪɢɛɥɢɡɧɨɬɚɤ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Ɍɭɬ ɜɚɪɬɨ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ ɧɚ ɩɚɪɚɦɟɬɪ -cpp 
RXW ɫɚɦɟ ɜɿɧ ɜɢɡɧɚɱɚɽ ɳɨ ɦɢ ɝɟɧɟɪɭɽɦɨ ɤɨɞ ɞɥɹ
C++. 
Ʉɨɠɟɧ ɤɥɚɫ 3URWRFRO %XIIHU ɦɚɽ ɮɭɧɤɰɿʀ
ɫɟɪɿɚɥɿɡɚɰɿʀ ɜ ɛɿɧɚɪɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɹ ɿ ɩɚɪɫɢɧɝɚ
ɰɶɨɝɨɩɨɞɚɧɧɹ 
 
bool SerializeToString(string* output) const; 
bool ParseFromString(const string& data); 
bool SerializeToOstream(ostream* output) const; 
bool ParseFromIstream(istream* input); 
 
Ɍɭɬ ɫɥɿɞ ɡɚɭɜɚɠɢɬɢ ɳɨ VHULDOL]H-ɦɟɬɨɞɢ
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 67/-ɪɹɞɨɤ ɥɢɲɟ ɜ ɹɤɨɫɬɿ
ɤɨɧɬɟɣɧɟɪɚ ɞɥɹ ɛɿɧɚɪɧɢɯ ɞɚɧɢɯ ɇɟ ɜɚɪɬɨ
ɫɩɨɞɿɜɚɬɢɫɹ ɳɨ ɡɚɝɥɹɧɭɜɲɢ ɜɫɟɪɟɞɢɧɭ VWULQJ-
ɡɦɿɧɧɨʀ ɦɨɠɧɚ ɛɭɞɟ ɜɢɹɜɢɬɢ ɯɨɱ ɹɤɢɣ-ɧɟɛɭɞɶ
ɬɟɤɫɬɳɨɱɢɬɚɽɬɶɫɹ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɨɬɪɢɦɚɧɢɯ ɤɥɚɫɿɜ ɧɚ ɩɪɚɤɬɢɰɿ 
ɽɞɭɠɟɩɪɨɫɬɢɦɓɨɛɩɟɪɟɤɨɧɚɬɢɫɹɜɰɶɨɦɭɞɨɫɢɬɶ
ɩɨɝɥɹɧɭɬɢɧɚɤɨɞɧɢɠɱɟ 
 
int main(int argc, char* argv[]) { 
  GOOGLE_PROTOBUF_VERIFY_VERSION; 
  CardsApp::CardHoldersList card_holders; 
  AddToCardHolders(card_holders.add_person()); 
 
  fstream output(argv[1], ios::out | ios::trunc | ios::binary); 
  if (!address_book.SerializeToOstream(&output)) { 
     cerr << "Failed to write file." << endl; 
     return -1; 
    } 
 
  fstream input(argv[1], ios::in | ios::binary); 
  if (!input) { 
     cout << argv[1] << ": File not found. Creating a new 
file." << endl; 
     }  
  else if (!card_holders.ParseFromIstream(&input)) { 
     cerr << "Failed to parse file." << endl; 
      return -1; 
      } 
 
  ListCardHolders(card_holders); 
  google::protobuf::ShutdownProtobufLibrary(); 
  return 0; 
  } 
ɉɟɪɲɟ ɳɨ ɦɢ ɛɚɱɢɦɨ ɜ PDLQ-ɮɭɧɤɰɿʀ - ɰɟ
ɦɚɤɪɨɫ ɩɟɪɟɜɿɪɤɢ ɜɟɪɫɿʀ ɩɪɨɬɨɛɚɮɚ - 
GOOGLE_P5272%8)B9(5,)<B9(56,21Ⱦɚɥɿɦɢ
ɨɝɨɥɨɲɭɽɦɨ ɡɦɿɧɧɭ FDUGBKROGHUV ɹɤɚ ɛɭɞɟ ɦɿɫɬɢɬɢ
ɜɫɿɡɚɩɢɫɢɩɪɨɜɥɚɫɧɢɤɿɜɤɚɪɬɇɚɩɨɬɨɱɧɢɣɦɨɦɟɧɬ
ɬɚɦ ɩɨɪɨɠɧɶɨ ɿ ɦɢ ɞɨɞɚɽɦɨ ɬɭɞɢ ɨɞɢɧ ɡɚɩɢɫ
ɜɢɤɥɢɤɨɦ ɮɭɧɤɰɿʀ $GG7R&DUG+ROGHUV ɤɨɞ ɹɤɨʀ
ɪɨɡɝɥɹɧɟɦɨɬɪɨɯɢɧɢɠɱɟȾɥɹɡɛɟɪɟɠɟɧɧɹ ɜɫɶɨɝɨɰɟ
ɜ ɮɚɣɥɿ ɦɢ ɜɿɞɤɪɢɜɚɽɦɨ ɮɚɣɥɨɜɢɣ ɩɨɬɿɤ ɿ
ɜɢɤɥɢɤɚɽɦɨ6HULDOL]H7R2VWUHDP 
ɓɨɛ ɩɟɪɟɤɨɧɚɬɢɫɹ ɜ ɬɨɦɭ ɳɨ ɜɫɟ ɩɪɨɣɲɥɨ
ɧɨɪɦɚɥɶɧɨɩɪɨɱɢɬɚɽɦɨɫɟɪɿɚɥɿɡɨɜɚɧɟɩɨɜɿɞɨɦɥɟɧɧɹ
ɡɿɳɨɣɧɨɫɬɜɨɪɟɧɨɝɨɩɪɨɬɨɛɚɮɨɦɮɚɣɥɭȾɥɹɰɶɨɝɨ
ɫɬɜɨɪɢɦɨ ɳɟ ɨɞɢɧ ɩɨɬɿɤ ɡ ɚɬɪɢɛɭɬɚɦɢ ɱɢɬɚɧɧɹ ɿ
ɜɢɤɥɢɱɟɦɨ ɦɟɬɨɞ 3DUVH)URP,VWUHDP ɉɿɫɥɹ ɰɶɨɝɨ
ɜɢɜɟɞɟɦɨ ɧɚ ɟɤɪɚɧ ɩɪɨɱɢɬɚɧɟ ɡɚ ɞɨɩɨɦɨɝɨɸ
ɧɚɩɢɫɚɧɨʀ ɧɚɦɢ ɮɭɧɤɰɿʀ /LVW&DUG+ROGHUV ɇɭ ɚ ɜ
ɤɿɧɰɿ ɧɟ ɡɚɛɭɜɚɽɦɨ ɜɢɤɥɢɤɚɬɢ
JRRJOHSURWREXI6KXWGRZQ3URWREXI/LEUDU\  ɞɥɹ
ɡɚɩɨɛɿɝɚɧɧɹɜɢɬɨɤɭɩɚɦ
ɹɬɿ 
void ListCardHolders(const 
CardsApp::CardHoldersList& card_holders) { 
    for (int i = 0; i < card_holders.person_size(); i++) { 
        const CardsApp::CardHolder& person = 
 card_holders.person(i); 
        cout << "Person ID: " << person.id() << endl; 
        cout << "First Name: " << person.firstName() << 
 endl; 
        cout << "First Name: " << person.lastName() << 
 endl; 
        } 
    } 
 
void AddToCardHolders(const CardsApp::CardHoldert& 
card_holder) { 
    cout << "Enter person ID number: "; 
    int id; 
    cin >> id; 
    card_holder->set_id(id); 
    cin.ignore(256, '\n'); 
 
    cout << "Enter first name: "; 
    getline(cin,*card_holder-mutable_firstName()); 
 
    cout << "Enter last name: "; 
    getline(cin,*card_holder->mutable_lastName()); 
    } 
ɇɭ ɿ ɧɚɨɫɬɚɧɨɤ ɩɨɝɥɹɧɟɦɨ ɧɚ ɤɨɞ ɮɭɧɤɰɿɣ
/LVW&DUG+ROGHUV ɿ $GG7R&DUG+ROGHUV Ⱦɨɫɬɭɩ ɞɨ
ɟɥɟɦɟɧɬɿɜ ɩɨɜɿɞɨɦɥɟɧɧɹ ɡɞɿɣɫɧɸɽɬɶɫɹ ɡɚ
ɞɨɩɨɦɨɝɨɸ *(7-ɦɟɬɨɞɿɜ ɿɦɟɧɚ ɹɤɢɯ ɡɛɿɝɚɸɬɶɫɹ ɡ
ɿɦɟɧɚɦɢ ɫɚɦɢɯ ɟɥɟɦɟɧɬɿɜ Ɂɚɩɢɫ ɡɧɚɱɟɧɶ
ɩɪɨɜɨɞɢɬɶɫɹɡɚɞɨɩɨɦɨɝɨɸVHWBɦɟɬɨɞɿɜ 
 
ȼɢɫɧɨɜɤɢ 
 
ȱɡ ɨɩɢɫɚɧɢɯ ɜɢɳɟ ɩɪɨɬɨɤɨɥɿɜ ɫɟɪɿɚɥɿɡɚɰɿʀ
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